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Abstract. The grain yield and protein content of winter and spring wheat are significantly
influenced by the technological factors, by variety, meteorological conditions and interaction
between them. The field experiment was conducted to evaluate the effect of different levels of
fertilization on grain yield and quality indices in winter and spring wheat and to compare of
their values. The quality of the grain was determined based on meal analysis. Nitrogen
application improved protein content and also increase the grain yield until level when is
appear the negative correlation between two characters. The experimental date from this paper
is about adaptability of 25 winter wheat and 22 spring wheat varieties local and foreign in two
years and two level of fertilization on the local conditions at Turda. The experiments were
conducted over two years, 2011 and 2012, at Agricultural Research and Development Station
Turda, which are characterized with a high rainfall and temperatures favourable for winter
wheat and spring wheat crops. The trials were conducted under quadratic lattice design with
repeated the basic scheme. Each of both basic scheme consisting of 3 replications permitted to
create two levels of fertilization. So, including the years as factors was possible to consider
our experiment as an three factorial one (years- cultivars- fertilization). The effect of
fertilization is reflected on increase grain yield and qualitative of these. By analysis of
variance could be highlighted the influences of year, level of fertilization and cultivars, and
also the interactions between these.
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INTRODUCTION
Wheat yield is a complex trait, depending from genetic and environmental factors
and their interaction (Knežević et al., 2008). Expression of genetic yields potential also,
depends from genotype/environmental interaction. Environmental conditions (precipitation,
drought, temperature) have influence on efficiency of fertility, grain filling process, capacity
of assimilation acceptors and translocation of assimilates from stalk and leaves to the grain
(Knezevici et al., 2007a, Uzic & Žofajova, 2006;).
The field experiments were conducted to evaluate the effect of different levels of
fertilization on grain yield and quality indices in winter and spring wheat in order to compare
their values. The qualitative parameters of the grain was determined based on whole grain
analysis. Nitrogen application improved protein content and also increase the grain yield until
level when is appear the negative correlation between the two characters. Many of such
research on the principles of efficiency fertilizer use of wheat has been carried out in the
temperate climates of developed countries such as those of the Mediterranean Region
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(Garrido-Lestache et al., 2004; Lopez-Bellido et al., 2000). Environmental factors as well
levels of water, fertilizer, pesticide application play an important role in wheat yield
increasing (Jolankai et al., 2006).
Genes that increase the grain protein potential of wheat (Triticum aestivum L.) are
well known. The interaction of such genes with factors of production environment,
particularly soil nitrogen availability, determines their probable value and contribution to
higher protein content in wheat (Johnson et al., 1973).
The aims of this study is to testing the performances of the wheat genotypes according
to the grain production and qualitative characters, and their behavior under the influence of
environmental factors and depending on agro-technical treatment used.
MATERIAL AND METHOD
The experimental data from this paper are referring to adaptability of 25 winter wheat
and 22 spring wheat varieties of local and foreign origin in two years and at two levels of
fertilization on the local conditions at Agricultural Research and Development Station
(ARDS) from Turda. The experiments were conducted over two years, 2011 and 2012, at
ARDS Turda which are characterized with a high rainfall and temperatures favourable for
winter wheat and spring wheat crops. The trials were conducted in the field under quadratic
lattice design with repeated the basic scheme. Each basic scheme consisting of 3 replications
permitted to create two levels of fertilization (basic fertilization N 50 P 50- applied at plant
emergence, and additional fertilization- N 100 P 50 applied at elongation plant stage). So, by
including the years as factors was possible to consider our experiment as a three factorial one
(years × fertilization × cultivars). Data processing was made by analysis of variance
(ANOVA).
Regarding to meteorological conditions of the two experimental years can be
observed that in the first experimental year the values of rainfall were much under
multiannual mean especially in the grain filling period which has a negatively influence on
grain yield mainly.
Fig. 1. Monthly temperatures for wheat in the years 2010- 2012  .
(Source: Meteorological station  Turda)
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Fig. 2- Monthly rainfall regime for wheat in the years 2010- 2012
(Source: Meteorological station  Turda)
.
RESULTS AND DISCUSSIONS
By analysis of variance (ANOVA) could be highlighted the influences of year, level
of fertilization and cultivars, as soon as the interactions between the experimental factors.
From Tab.1 can be observed the influence of each factor under grain yield by spring wheat
varieties.   The data from Tab. 1 confirm the dependence of production of spring wheat by
meteorological conditions and by fertilization.
Tab. 1
ANOVA for yield spring wheat varieties at ARDS Turda






A (year) 592.98040 1 592.98040 2242.716**
B (fertilization) 22.00102 1 22.00102 20.990**
A x B 3.05515 1 3.05515 2.915
C (genotypes) 24.57778 21 1.17037 4.267**
A x C 26.73577 21 1.27313 4.641**
B x C 5.14191 21 0.24485 0.893
A x B x C 5.14476 21 0.24499 0.893
Error A 0.52881 2 0.26440
Error B 4.19266 4 1.04817
Error C 46.08316 168 0.27430
T o t a l 749.79140 263
ANOVA in the case of winter wheat experiment also emphasized the main influence
of level of fertilization and than year, both statistically significant alongside genotypes and
interactions between they (Tab. 2).
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Tab. 2
ANOVA for winter wheat varieties at ARDS Turda








A (year) 419.19380 1 419.19380 420.030**
B (fertilization) 128.93820 1 128.93820 1391.179**
A x B 0.96674 1 0.96674 10.431*
C (genotypes) 22.96804 24 0.95700 9.898**
A x C 17.60612 24 0.73359 7.587**
B x C 4.42818 24 0.18451 1.908**
A x B x C 1.73261 24 0.07219 0.747
Error A 1.99602 2 0.99801
Error B 0.37073 4 0.09268
Error C 18.56396 192 0.09669
T o t a l 617.06070 299
The effect of environmental factors is reflected by grain yield of these 22 spring
wheat and 25 winter wheat genotypes (Fig. 3 and Fig. 5). From spring wheat varieties the best
adapted genotypes reflected on highest yields were Prif 3, Jota and Lona. Regarding to the
spring wheat varieties with the least adapted to the environmental conditions can be
mentioned TD 1524-71, Durom and Prif 4. The differences between basic fertilization and
additional fertilization can be observed from figure 4 for spring wheat and Fig. 6 for winter
wheat.
Fig. 3. Grain yield of 22 spring wheat varieties at different level of fertilization and two years
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Fig. 4. Behaviour of 22 spring wheat varieties at a different level of fertilization
The contribition of additional fertilization to the grain yield can be observed from
Fig. 4 and Fig. 6. The genotypes that responded best to apply additional fertilization were Jota
and Lona amoung spring wheat varieties, and from winter wheat varieties Renan and T. 67-
02.
Fig. 5. Grain yield of 25 winter wheat varieties at two  experimental years
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Fig. 6. Behaviour of 25 winter wheat varieties at a different level of fertilization
Among of 25 winter wheat varieties the best varieties which recorded the highest
production associated with their high stability was T.67-02, Dumbrava fallowed by Renan and
T.96-97. The varieties that showed poor adaptation to environmental conditions in the two
experimental years were Kalász GK Stands, Dropia and MV Palotas.
Analyses of grain quality showed the additional fertilization provided extra protein
content in the grain of both spring wheat and winter wheat to (Figs. 7 and 8). Lower values of
protein content in the year 2011 could be attributed lack of rainfall from grain filling period
and the failure to exploit additional fertilization applied before this period (in case of spring
wheat experiment).
Fig. 7. Protein content of spring wheat varieties in two different climatic years
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Fig. 8. Protein content of winter wheat varieties
The differences between the two experimental years and levels of fertilization are
better illustrated in Fig. 7 for spring wheat and Fig. 8 for winter wheat. It can be observed that
the influence of meteorological conditions had a greater influence both on yield capacity
(Figs. 3 and 4) and the grain protein content (Figs. 5 and 6) in the second experimental year
(2012).
Fig. 9. Protein yield of spring wheat varieties
Regarding the protein yield per ha, the second experimental year (2012) and
additional fertilization were superior to the first year and basic fertilization (Fig, 9 and Fig.
10).
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Fig. 10. Protein yield of winter wheat varieties
CONCLUSION
The experimental data that we have obtained allow with refer to winter wheat
cultivars as well as those the spring wheat harness the additional fertilization by increase of
productivity and grain quality.
Increasing of yield and protein content are influenced by the environmental
conditions (especially rainfall) of the experimental years.
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